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FOREWORD 

" • ^ ■ > 

To implement an educational approach successfully, one must match the pliiloso- 
phy of evaluation with that of instruction. This is particularly true when individual- 
ization is the key element in the educational approach. Yet, as important as it is to 
achieve this match, the task is by no means simple for the teacher. In fa'ct, without 
specific resource materials to help him, he is apt to find the task overwhelming. For 
» this reason, ISCS has developed a set of individualized evaluation materials as part of 
its Individualized Teacher Preparation (ITP) program. These materials are designed 
to assist teachers in their transition to individualized instruction and to help them 
tailor their assessment of students' progress to -the needs of all their students. 

The two modules concerned with evaluation, Individualizing ObjectiveyTesting and 
Evaluating and Reporting Progress, can be used by small groups of teachers in in- 
service settings or by individual teachers in a local school environment. Hopefully, 
they willr do more than give each teacher an overview of individualized evaluation. 
These ITP module^ suggest key strategies for achieving'both subjective and objecti\«e 
evaluation of each student's progress. And to make it easier for teachers ta put such 
strategies into practice, ISCS has produced the associated booklets entitled Perform- 
ance Objectives, Performance Assessment Resources, and Performance Checks. Using 
' these materials, the teacher can objectively assess the student's mastery of the proc- 
esses, skills, and subject matter of the ISCS program. And the teacher can obtain, 
at the moment when 4hey are needed, specific suggestions for remedying the stu- 
dent's identified deficiencies. 

, ' . ■• •_ 

If yoM are an ISCS teacher, s(;lectivc use of these materials will guide you in devel- 
oping an individualized evaluation program best suited to^our own settings and thus 
further enhance <he individualized character of your ISCS'program. 

The Co-Directors 

Intermediate Science Curriculum Study 
Rm 41 5, W.H. Johnston Building 
415 North Monroe Street .* 
• Tallahassee, Florida 32301 



NOTES TO THE STUDENT 

4 ■ ■ • 

...Now that you have epinpleted several chapters, excursions, and self-evaluations, you 
are ready to help yolii^ teacher determine how well you are doing. The performance 
checks in this book .will provide your teacher with this information. Then your 
teacher can help you with things you may not understand and can keep a record 
of your progress. 

Read the next section carefully. It explains some important things about the per- 
formance checks in this book' and it gives you specific suggestions for using thcnv 

What You Need To Know about Performance Checks 



1. ^You do performance checks when you are ready. Per- 
Ibrjnance checks are somewhat like the questions in the sell- 
evaluations you do them when you are ready, not when 
the ^vfiole class is ready. 

2. You? teacher or both of you decide how many you do. 
Your teacher or you and your teacher together will decide 
which ones you sh^.ild do. You are not expected to do all 
of the performance checks. 




3. There are three forms for each performance check, Hvery 
performance che^^k is written in three forms ' A, B, and (\ 
(The title of this booklet tells you whether it is l-orn) A, or 
(\) Usually the answers for each form are different. When 
you do a check, you will usv only one form. The A, B, and C 
forms are always in different booklets. Within each booklet 
all the perlormance objectives for the same unit are listed 
together. A unit contains 4wo or three chapters and their rt;- 
lated excursions. These units are in numerical^ Order. Hacli 
unit has performance checks bas^*d on core material and per- 
formance checks based on excursions. 

4. Each performance check has its own number, fhe number 
is. in the outside margin of*the page and will look like this: 
I V-O.U ore-l 7 A or WYY-02-b:xc 4-2-2 A. 'Dicse numbers mean 
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5. Each performance check is separated from the other. 
There is a Jine before each performance check and one after 
it. Some performance checks have several parts, so do every- 
thing called for between the lines. If there is no hne at the 
bottom of a page, the check is continued onto the next page. 

6. Sometimes you will need to use equipment. If .special 
materials are needed, they will be. ip boxes labeled with the 
same number and sometimes the same letter too as the per- 
formance check for which you need them. 

7. Some performance checks have two or more answers. If 
more than one answer' is correct, you must select all the cor- 
rect choices. In such cases, selecting just one answer is not 
enough. 

8. Some perforrnance checks have4io answers. Occasionally, 
you may be ask«d to do something that is impossible and to 
ex.plain your answpr. If so, say that the task is impossible 
and explain why. . : 




9. Yau share books of performance checks and YOU DO 
NOT WRITE IN THEM. Write your answers on oWier paper. 
Give the number and form of the performance check for each 
answer you write. If you are to draw a graph, a chart, or a 
map/your teacher may provide you with grid paper or a copy 
of the map or ohart. 

VO, Your teacher or his assistant wit! collect and mark your 
checks. And sometimes you must gsk him to watch or assist 
you as youxlo a check. 

1 1. Sometimes a review procedure wit! be suggested. If you 

can^t do a performance check, you may be asked to review | 
a part of the text or a self-evaluation question. You may 
then be checked on the same material, so be sure you under- 
stand the. material you review. Get help if you need it. 



» Why You're You 



WYY 



ERLC . 
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1. Where in plants and animals do sperm come from? 

2. What does a sperm do? ' • 



WYY. 
01-Corft-IC 



Many organisms |)roduce offspring by means of eggs and sperniy 
' I. What is tUe source of an egg? 
2. What is the function . of an egg? 



WYY 
blCore-2C 



When animals are mating, what happens to sperm? 



VVYY 
01-Core^3C ' 



(let vial WYY-Ol-Core-4, some ether, and an etherizer tVom the supply area, Etlierjz.e" 
the fruit flics in the vial. Have your teacher check #k; etherized fliesw 



WYY 
01-Cort-4C 



Get vial WYY-0 l-Core-5. two empty capped vials, an etherizer, and some ether from 
the supply area. Do not remove any Hies from tiKv vial at this point. vEtherize all, 
the flies in the- vial. Shake the vial, gently. Remove the fruit flies from the vial. 
Put the dead flies and the etherized flies into separate vials. Cap'the vials, and label ' 
each as containing dead or etherized flies. Have youf teacher check your work'. 
Return dl the tljfes to the vial you got them from. 



WYY 
,01-Core-5C 



Get vial WYY-0 l--Core-6, some ether, two empty vials^>vith caps, and an etherizer 
^^om the supply area. Htherize the fruit flies. Separate the m_ale flies from the fe-, 
males. Put the males into one of the empty vials and the females into the other. Gap 
thevials,«aiul label each as containing male or female flies. Have your teachtr check 
your work. Return all the flies to the original vials. • 



WYY 
oi-CorB-6C 



ERIC 



State the steps that you would follow to get virgin female fruit Hies from a viat coiv 
taining nonaclult and allult tVui4 tiles. • \ 

* f» ^ 1 • 


WYY 
0l-Co're-7C 


1 ■ ■ ' — - •■ 

Operationally define the term pure strain. . ^ 

. -v 1 1 • * ■ 'i ' ■* '' 


. WYY 
01-Core-8C 

— J 


The life cycle of a fruit tly consists. of several stages: List these stages. 


WYY 
0iCore-9C 


Get jar WYY-0 l-C^Ore- 10 and a hand lens from the supply area, Point out to your 
teacher flie egg, the larva, the pupa.,' and the adult stages in the . jar. • 


,WYY 
01 -Core-IOC 

• 


Clarence crossed some fru^ Hies that are pure strain f(3r short wings with others that / 
are pufe strain fpr long wings. What appearance Is possible for the first-generatioh 
offspring of such a cross? 


WYY 
01 -Core-lie 


^ •/ •..■ < ■ ■ f , - 



WYY " . 

01-Core-12C 
■ . ♦ 



Plantis have many different features that show variation. In one experiment, George 
studied only one feature, ^eed smoothness, even though plants inherit many features 
at one time.. Why would George study the inheritance of only one feature, at a time? 



WYY 

01-Core-13C 



Eric crossed pure-strain beans that had yellow flowers with pure-strain beans that- 
had purple flowers; Then he crossed the first-generation offspring to get tlie second- 
generation offspring, Predict the color of the flowens in the firstr'jind second- 
generation offspring by choosing the correct descriptions 
. Aniong the fjrst-generatipfi offspring 
a. all pfants had the same colorulpwers. 

^b. sorrie plants had yellow jlow(^^and some plants had purple flowers^ '\ 
>2. Among the second-generation offspring /; 
a. ajl plants had the^sam^ color flowers. 
. b. some plants had yellow floAvefs and sorfie plants had purple flowers. 



01-Core-14C 



Pedro crossed two pure-strain plants. One had yellow seeds, and the other had 
brown seeds. He crossed the first-generation offspring with each other. Predict the 
most likely ratio of variations, of seed cplor he will get in the second-generation off- 
spring. 



WYY 

01-Core-15C 



Tell your teacher that you are about to do this check. 

Get the box of beans labeled* WYY-01 -Core- 15 from the supply area. Quickly 
and accurately, estimate the ratio of brown beans to white" beans in the box.*^ ^ 



WYY. 

01-Core-16C 



Get vial C from box WVY-Ol-Core-Ki in the supple/ area.. Look carefully a< the beans. 
Are they pure-strain beans? 



WVY 

bVcore 17C 



The table below refers to the offspring produced by mating two dwarf corn plants. 



GHNKRATION 


PLANT SIZH 


Parents 


dwarf 


1 st-generation 


dwarf 


offspring 




2nd-gencration 


'dwarf * 


offspring 





1 . According to the ISCS two-bit model, is this variety ot 
size'> . . 

2. Kxplain your answer. 



m pure strain, for 



^Sufipose you crossed a sweet pea* plant that was, pure strain for white ftowers with a - WYY 

Weet pea that was pure strain for red flowers. Which «tatemen.t . best 'describes the Ol-Cpre-ISC 

first-generation offspring pf this cross? , - ' ' ' •' . . . . . " 

a. There will be a 3^tQ- l ratio of plants with red flowers to those, with white • , : 

flowers. . ° . ; '♦. 

b. Half ""the plants will have white flowers, and half the plants will hi\ve: red ; 

flowers. ■• , . • • 

.. . c. Eithe'if..all the plants will have red flowers, or all the plants wi.ll have white. ; . - ' . ■ 

•flowers. I *- . . . 

• . d. AH the plants will have red- and. wlii.te-spotted;floWerSv | . . . ; 

e. There will be a 3-to-l ratio of plants \yitlv white flowers tj6 those with red ' 

flowers. • * - " , : • 



Suppose you were to cross zinnias that were pure strain for yellow flowers with \ WYY 

zinnias that were pure strain for red flowers. Select the statement that best describes- 01-Core-l3C 
the appearance of the second-generation offspring of this cross. ' ^ ; 
*. a. All of the plants will have half red flowers and half yellow flowers. . ' . 
* b.' All of the pliints will have one-color flowers, but I cannot tell if they wiir • . 
. I- •■ . be yellow or red. . - 

. c. Some plants will have, all yellow flowers.-and the otlxprs will have all red 
^ , tlowers. There will I* a 3-to-l ratio of the colors. - 

d. Half of tlje plants will have all red flpwers, and the other half will have all . : ■ 

' ' yellow flowers, ' . 

e. All of the flowers will be orange. . - . " 



Two pure strain^ of potatoes were crossed. In the second-generation offspring of ' WYY 

this cross, there were 62 plants that produced tan potatoes and 201 plants that 01-Core-20C 

produced red po^oes. • 

.. I. What did the potatoes produced by the first-generation offspring look . • 

like? * / ' ' ^ ■ 

I. What did the potatoes pr^/luced by the parent plants look like? ' J , ■ ' . 



Your teacher will observe you for this check when he can. WYY" 

. 01-Core-21C 

■ I ' I I ' ' ^ , . , . ■■ ■■ ■ 

Vour teacher will observe you for this ^heck when he can. ' ■ " WYY 

01-Core-22C 



Your a'acher'will'observe you for this check when he can. , , WYY 

\ ■ 01-Core-23C' 



Your teacher will observe you for this check" when he^cun. . 



WYY 
01-CorQ-24C 



WYY' 
01^ore^5C 



)rej^e 



Your teacjier will pbjierve yoM for this check When be can. 



WYY ' In reporting inhe'ritaoce experiments, tlie \y6rd troA'.? is often used. Define the 

01-Exc 1-1-1C word rmv.v as it is used ill sucli. reports. ... 



WYY V 
01-Exc t 2-1C 



Below are two definitions of ways in which people differ. Study these definitions, 
and answer the questions that follovy. . • . ' ' 

. ♦ * ■ ■ U .'" ■ ■ 

Definition a: A woman's ffmuty index is her ability to wear makeup well. 
Definition b: A person V.vuw/ imlex is a measure of how fast she can swini short 
distances*. It rs measured by timing how long it takes her to swim 100 meters," using 
any stroke. 

1 . Which W the iiiiove is an oi:)efa.tionaI definition? . 
♦ 2. Explain the reason for your answer, 



List the two questions that should, whenever possible, be. answered by ai^ operational 
definition. 



WYY 

OJ Exc V2-2C 



Jennifer was using a jar with a piece of ripe hAnana in it to trap wild fruit flies to 
investigate their feature variation* During the wintei^ she found that she trapped 
very few flies each day. Hx^^^in why so few flies develop durin^ie winter . . 




01 1-3-1 C 



WYY 

01-Exc 1-4-1C 



What is the total. number of bits of-informatio;! tliat'alT of Perry's great-grandparents 



had for the featurj; dimples? 



WYY 

01-Exc V4 2Cf ' 



Lucas has brown eyes. His great-grcaUgrandniJOther Ethel had brown eyes, his great- 
great-grandmothcr Carol had blue eyes, and his great-great-grandfather^ Jonas had 
browti eyes. . ~~ .* , ■ j ■ ' * • • 

. 1 . Can you determine ^.hich of his three grcat-great-grandparents contributed 
the bits for Lucas's brown eyes? . ' ' ., 

2. Hxplain your answeV.- ^ " \ 



In Knglish dass. the teacher found that 25 students had^r^'ad a novel atid 8 students 
had not. What is the rough ratio of Students who had read tlie novel to those who 
h«*i nof? .Express tlie ratio to the nearest tenth, or I decimal place. .. 



WYY • 
01'Exc 2-1-1C 



WYY 

01-Exc 2-1-2C 



tinda calculated fhe rough ratios shoNvn below, (pnvert these to rouhded-off ratios. 

1. 4.9 to I , ' .'■ ' 

2. 3.2 to I ' ' •. . 

3. H.K^o r , ,^ ' ' . 

4. 13.3 to I .' . . , . . ' • • 



^Peter notice'd that, some oL his .second-generation fruit flies from a cross between 
the pure-strain paront Hies had" cross veins on * their wings, but others did not. 
He counted 6^ tlies with cross vein's ^ind 21 tlies with no cross veins. "Since hg|had * 
gotten Tid of the original parents aijd the first-generation offspring, he coulanot 
Examine tKcir appearance. ' . ♦ * # . v 

1 . What were the wings of the original parent Hifcs like? 

2. What were the wings of the first-generation offspring like?. i 



wyV 

62Core*1C 



Wheii ^yod er ases purcrStrain fruit flies having. long bod% bristles wjth fruit ni||^that 



*are^pure straTirT(5r ;.horf bristlcs/all of. tJxo fir$t-genefation offspring have long.body. 
bristlts. Suppose yotl cross- these first-gcncration- offspring. Predict the.ratio of 
l.ong-liiristlod to short-bristled offspring that^Hvotild result from this crossing. ^ 



WYY 
02-Core-2C 



-1 rk- 



Choose the statement below tliat best^escribcs thcM^attern by which- teatutes* are * 
passed from, parent to offspring. * ' . 

a. Thc*offspring show the same features as their female parent. 

b. 1'he offspring generally sho'w some features in common with &dd\ of their 

c. The male fidTspring show the same features as their n^ale parent, and the ^ 
r t'emale ofTsiri^ing have the sanKvf'eaturcs as therr female, parent. 

d. None of the offspring show the same features as their parents. M. 



WYY 
02Cqre-3C. 



What do you call the science which deals with patterns of inheritance 



»9 , 



WYY 
02>Cor64C 



The figures below liliow a possible way to exphiin a cross between brown beans and 
wliitejK*ans, using the one-bit model of iidieritance. What are. the assjinnptioils of the 
one-bi4 model of inheritance? 



Pure-strain 
parent //I 



Pure-strain 
parent //2 



X 



0 



Brown ^ . -White 
First-generation offspring 



Brown 



Pure-strain 
parent ff) 




Bro>p/rvbit 
of infoYm^tion 



Purfe -strain 
parent ftZ 




^White bit 
of information 



First-generation offspring 



WYY 
02-Core-5 




WYY 

02*Core*6C 



Why i& the one-bi.t model of inheritance not a satisfactory model for most features? 



WYY 

02 Core;7C 



Heat can be described by either a particle model or an energy model. Select the 
most important reason for accepting one riiodel rather than the other. 

a. The scientist who developed one of the models won a Nobel Prize. 
" b. Your teacher told you that one model was better. 

c. One model involve^ss math and is easier to understand. 

d. One model agrees more clos^j^ witTi the experimental evidence. 

e. A boQk states that one model is correct. » - 



my s 

02*Cor68C 



In developing the two-bit model of inheritance, some assumptions. were rnade. What 
were these assumptions? ^ 



WYY 

02-Core-9C 



The inheFitance o^ower color in snapdragons tpllov^he two-Oit model. Yellow 
color masks white color. Suppose you crossed pure-strain white snapdragons with 
pure-strain yellow snapdragons. ' 

1 . Predict the color of the flowers ©f the first-generation' offspring of this 
cross. 

2. Predict the color of the flowers of the second-generation of fspring of this 
cross. Include a fdtio in your answer. 



A test-cross plant is usually pure strain for the masked (rbcessiye) variation of a 
feature. Why is it used rather than a plant that is pure strain for the masking 
variation? 



WYY 

02-Core-10C 



WYY 

02-Core-11C 



Gladys crossed two pure 'straii^is of beans. One was pure strain for brojwn seeds (BB), 
and the other was pure strain for white seeds (bbK Her data are showji below. 



GENI-RAIION 

( . 


PLAN! S WITH 
WHITE SHUDS 


PLANTS WITH 
BROWN SEEDS 


• 

Parents 


1 - 




♦st- generation 


0 


20 


offspring 


,■ 




2nJ-genCration 


32-' '. 


. » 43 


offspring 




1 .... 



1. Can yoai explailv these data,, using the'two-bit model of inheritance?' 

2. Explaftyour.answbr. • . ' ' 



Suppose a scientist did a crossing experiment and his results were not explained by WYY 
the two-bit model. He repeated his experiment several times to check his results 02-Core-li2C 
but always got those results. Select the answer that best describes what he should ^ 
do, ^ ^ 

a. Try to change the two-bit model, so that it ^an explain both the old data * 
. and his new data, 

b. Discard the two-bit model and devise a new model that explains pnly his . 

new results. • • • 

f'C, IgnJre the results of his experiment. 
# d. Change his data to agree with the two-bit model 

e. Publish a paper that gives his data and states that the two-bit mo^el is . * 
wrong and must^be thrown out. ) * 
. — . : ; * . *> ■ ^ 

Henry wanted io find out if the red-flowering lilies he had were pure strain for flower WYY 
color. He knew that in lilies, the bit for red flowers would mask the bit for white . 02-Core-13C 
flowers. He crossed his unknown lilies with some that he knew were pu^e strain for , * 

red flower color. All ^he first-generation offspring of this cross had red flowers/ 
K Was the unknown plant pure strain for red flowers? 

2. I^xplain your answer. . ^\ ^ ''^< ■ 

^ _J : i , • - - -'- ^ 

. ... ^ • ■ , . . - „ ^ . , . — 

A student wants to determine ifiWd poppy plant is pure strain for flower color.' He * WYY 

knows that the bjt for red flowers will mask the bit for white flowers. H? test-crossics ! 02*Cor6'-14C 

the unknown red-flowering poppy plant with a pure strain white-flowering pcippy ■ 
plant. Half of the flrst-generation offspring of this cross have red flowers and halt^ 
have white flowers. ^ • / . ^ 

1. Is the unknown red- flowering poppy plant pure strain for flower color? 

2, Kxplain your answer. You may wish to include a diagram with your 
'explanation. ' j . . ' 

> : « / ■ ' " > 

' ' 7 ' > — . ' ' ' ' 1 ^ : 

Scott Wanted to find out if a purple-flowering bean plant Was pure strain, f^eknew * " WYY 

that the bit fgr purple fldwers masks the bit for yellow flowers. He test-crossed his 02-Core-15C 
unknown bean .plant with a pure-strain yellow-flowering bean plant. Alljthe first- 
generation offspring of this cross had purple flowers, ' • ' / 
^ I. Is the unknown purple-flowecing bean plant pure strain for flowei^^color? 



^ Explain youV answer. * ' / 



A pure-strain dwarf plant is crossed with a pure-^am tall plant. Ajll the first- * WYY 

generation offspring of this cross are tall, ^Kxplain why there are no (^>yarf plants d2-Core-16C 
among the first-gfcneration offspring. ' 

As it is used in the* two-bit model, what is the meaning of the icrm jrecess'ive hi tl ' WYY 

' 02-Cor«T7C 



State the meaning of the term dominant hit as it is usi^d if\ the two-bit model. - ^ WYY 



WYY 
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Suppose you read a report of a study of the featCire variations shown below.:?rhe 
symbols used in:the report are shown in the*right-hand column of the table. After 
the number of each variation, indicate whether it is dominant or r ecessiy^. 



FEATURE VARIATION 



I. -Red leaves 



2. . Brown hair 



3. 'Smooth seeds 



4. Yellow pods 



SYMBOLS FOR THE 
BIT OF INFORMATION 



M 



T 



WYY. 
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Write 'the numbers of the feature variations listed below. After each number, write 
'a symbol to represent each feature variation. . 

1. Brown eyes (d5mii\ant) • * 

2, Droopy ears (recessive) • 
3« Thin body (recessive) 

4. Yellow flowers (dominant) 

George's parents and grandparents all had blue eyes. Betty's parents and grandparents 
all had brown eyes. - 

THE GEORGE GILL FAMILY 



George Gil 
blue eyes 









1 






Henry 




Sam 




brown eyes 




• browrieyes 










V 




I 



fi'"' 



1. In the George Gill lamily whicli variation brpwn eyes or blue eyCs - is 

dominant? ' v . ^ . . - 

2. Which variation is recessive? * ^ 

3. State the reason for your answers to questions 1 and 2. ^ 

la 



A large famiJy was surveyed to detQrmine the pattern of inheritance of sickle^ell 
anemia, a disease which causes abnormal red blood pells. Si(^kle-43ell anemia was 
found to be recessive to normal red bloocT cells. 

Ask your teacher for a copy of the chart belqw or paper to trace it. Determine the 
possible bits of information that e;ich person shown in the chart could carry. On your 
chart write the bit symbols in the small circles below each large symbol. Use R to 
represent the bit for normal red bl|Dd cells and r to represei^t the bit for the abnormal 
red blood cells involved in sickle-cqll anemia^ 



WYY 
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o 

oo 



mrO. 



oo 



oo. 




oo 



oo oo op oo 



oo oo 00 00 




00 oooo oo 




^ KEY 




Female witH^ 
norn^l blood 


o. 


FemaleVith^ 
sickle cell 




Male with 
normal blood 


□ 


Male witir 
sickle cell 


0 o 


Places 1 or 
bit syn^bols 



The bit for red Howers in a certain type of plant is dominant over the bit for white 
llowers. Suppose you decide to cross a plant with red tlowi^s with a plant with 
wiiite Howers, ' • 

1 . Wjll the flowers on the first offspring plant be. red? 

2. Explain your answer. 



WYY 
02-Core-23C 



(onstruet mi inheritance chart for the inheritance olViit^aehed earlobes for the 
families described below. Use squ;ires and circles and sloping and nonshading. Near 
each square or circle, write the person's name and a j/ossible pair of bits which that 
person may have. Use L for unattaclied earl6b.es and/for attached earlobes. 

Grandfather Al Wilsoiv has unattached earlobes. Nirrinuutmother Pat Wilson has 
attached .earlobes! Their children. Harry and (^ait. l/ave Uiu?ftaclied earlobes. ^ 

CIrandfalher Sam Wells has attached Ctirlqbes/ hut (irandmother Sue Wells has 
unattached earlobes. 'I lj^eir boy. (^eorgef. has /unattached* e/irlobes. 1*heir other 
child, Maria, has attached earlobes. . . r.- / ' 
r GM Wilson mtirries Oeorge Wells,/ 'Hie^r girl, Grace. .has unattached earlobes.- T\^ch 
boy, PtHcr. has attached earlobes. 



WYY 
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WYY The bit for red flowers (R) is dominant over the bit for yellow flowers (r) in snap- 

02-Exc4-1*1C • dragons. Suppose you crossed a red-flowering snapdragon (Rr) with a yellow- 

•flowering snapdragonVrr). V < 

L U§e*a chart Mike that shown below to detemiine the possible combinations 
' ' : ' of bits that theWfspring could have, ' jL. 

2. Wh^jt is the ratio cJf red-flowering offspnng^to yellow-flowering offspring? 




7 



"TJ^rthijea pigs have live features that show variation. They are length of hair, rough- 
ries!5T>f wat, color of coat, sppttedfiess of coat, anct eye color. According* to the 
two-bit model, what is the total number of bits that a guinea pi| receives for*all 
of these five 'features? . 



WYY 
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A type of moth receives information for wing size, body color, eye color, antenna 
shape, and wing color. The possible variations of these features are showo below. 



KEY 



FEATURE 


BIT 


VARIATION 


BIT 


VARIATI 


Witig size 


L 


large 


I 


small 1 


Body color 


T ' 


tan 


t 


grey 




c 


straight 




curved 


Eye color 


B 


.. Hilack 


b 


brown 


Wing color 


d 


light 


D 


dark 



Use the key above aiuf th^;, two-bit model to detcriuisie the appearance of a moth 
that inherited tire bits shown iirthe table below. List the feature nunibcLs, and after 
each number state the variation of the feafure that the moth will show. (Example: 
I. small) 



FEATURE 


FEATURE 


BIT 1 


BIT 2 


NUMBER 


V 






1 


wing si/e • 


. 1 


1 . 


2 


body color 


t 


t 


^ 


aiiteiuia shape 




C 


' 4. 


eye color 


B 


b ■ ' 


5 


■ wing color 


•xl 


D 
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Suppose that the results you obtained from a fruit-Hy cross did not agree with the 
predictions of the two-bit model: • h . 

1 . What should you do to establish the value ofyour resnJts? 

2. How-can your results affect the model? . • ^ 



WYY 
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State two reasons wliy Mendel was successful in understanding inheritance patterns 
although others before him failed. 



WYY 
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Mendel was* successful in understanding the patterns of inheritance. In his investi- 
gation, Ik3 used tJie systems approach, a model, and inathematics. Explain why each 
of these are important for solvtlig a scientific problcMii. 
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T 
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\ In fruit flies, the bit for long wings (L) is dominant over the bit for short wing? (I). 
» The bit for red e^s (R) is dominant over the 'bit for brown eyes (r). Suppose you 
had a fruit fly that was pure strain for red eyes (RR) and for short wings (11). You., 
^crossed it with another fruit tly that was pure strain for brown eyes (rr) and long 
\vings (LL), Predict the appearance of the first-generation offspring of this cross. 



WYY 
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yhn may refer to Excursion 6-2 to help you answer this check. ]n fruit files, the bit 
fonlong wings (L) is dominant over the bit for short wing^(l). The bit for red eyes 
(R)\is daminant over the'bit for brown eyes (r). Suppose you-had a jruj^^/ly that 
was Rure strain for red eyes (RRlhiind for short wingJi (11). You crossed it with ahotft^r 
that ite puF<^ strain ioy brown'e'yes (rr). and long wings (LL). Predict the ratio of th^e 
4i?atTmr variations that you would find in the second-generation offspring of this 
cross. ■• ■;'>/■• ' . ■ ' ■ 



Whotn a red-^oyering zinnia (RR) is crossed v^th a yellow-fiowering zinnia (YY), 
the offspring arv* a mixed red and yellow, an orange cc^jgr (RY). The genetic bits 
for tne fiower cqlor do not seem to mask each other completely. Copy the charts 
b(^low. Then predict the appearance of the* offspring of the -two separate crosses. 



WYY 
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Chart i: 



Orange 




Orange 







fchart 2. 



Yellow 




Oriinge 







.1 



Get from your teacher a copy of the chart below or paper to trace it, 

The inheritance ofan extra toe in some cats is related to^the cat's sex.- In the males, 
the bit for an extra toe is dominant over the bit for n(^ extra toe. In the femaTes, 
the bit for no extra toe is dominant over the bit for an extra to^. Indicate on your 
chart a possible pair of bits carried by each of the cats. Use T to represent the bit 
for an extra toe and t for the bit for no extra toe. t 
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4 



4 



KEY 

g 


■ 


Male with 
extra toe 


□ 


Male with 
no extta toe 


• 


Female with 
extra toe 


o 


Female with 
no extra toe 




Places for 
bit symbols 



/ 



A^next-jdoqr neighbor complains that his wife could produce only daughters, not 
sons. 

. Is his reasoning logical when he blames his wife for the fact that all their 
children are girls? " . , 

2.'Explain your answer, * % 
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Get a copy of thecha|( labeled WYY-03-Exc 7^-1 ifron^^ur teacher. You may 
use Excursion7p4^trRe1p you do this check. In fruit flies, the X chromosome carries 
the bit for thi recessive v^tidh white eye color (X^). The Y. chromosome does 
not carry any informatior#bout this feature. The appearance of and bits for the 
parents are given in the cl^ below. You are to predict the appearance of and the 
bits (X^, X", and Y) that wHl be carried by the first-generation and second-generation 
offspring of the cross by filling in the blanks on your copy of the chart. Remember 
that X" represents the normal trait. 



PARENTS 



APPEARANCE 
White eye 



APPEARANCE 
Normal eye 



FIRST -GENERATION 
OFFSPRING 



SECONDGENJERATION 
OFFSPRING ' 




APPEARANCE 



APPEARANCE 



APPEARANCE 



APPEARANCE 



WYY 

03-Exc 7-5-1C 



Mia and l3ea are identical twins. Identical twins receive identical sets of genetic 
materials irofn their parents. However, as adults, Mia and Dea do not look exactly 
alike. What might cause such differences? 



WYY 
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Suppose that a year ago you released one hundred gray mice and one hundred black 
mice on a rocky island. The island is composed of a gray rock, and there is very 
little vegetation. There is, however, iirt old lady living tliere who keeps a large cat. 

1. Do you predict that ther^; iire more of one kind of mice than of the ofher 
now living on the island? \ , . ' • . . 

2. Explain your ans\yer. 



WYY 
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At one time, the Chinese thought that women vyere more attractive if they had tiny 
feet. Mothers would wrap up tijeir baby daughlers' feet very tightly so they would 
not grow very much. 'Suppose this were done for many generations. . 

1 . Would their girls be born with bits of information so that their left would 
nevet grow, very large? ' . > ''^ 

2. Explain your answer/ 



Below are two definitions of ways in which people differ. Study these definitions, ,. 
a.nd answer the questions that fol)ow. 

• ^ • ■■ 

Definition a: A woman's heaiuy index is her ability to wear makeup well. ' 
Definition b: A person's sw/m index is a measure of how fast she can swim short 
distances. It is measured by timing how long it takes her to swim 100 meters, using 
any stroke. . 



4. Which of the above is an operational defin 
2. Explain the reason for your answer. . 



litlon? 



Whendver possible, an operational definition should answer two questions. What are 
tljose two questions? 

Perhaps you have heard peopl? make statements such as "All teenagers act alike." 

1 . Can a state^nent like this ever be true? 

2. Explain the reasons for your answer. 



Many scientists spend a great deal of time looking for patterns in the way thing$ 
change. Why? 

High school athletes differ in*their ability to lift barbells of different weights above 
their heads. This ability is the strength index. Write' an operational definition of 
strength index. • ■ 
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Suppose yoM wanted to compare the ability of different students in your class to play 
the piano. From the choices below, select the best way of measuring piano-playing 
ability. 

a. Ask each person how many times he has been paid for playing the piano 
in public. 

b. Ask each person to play the same unfamiliar songs, and count the number 
of mistakes each makes. 

c. Ask each person how many piano lessons he has had. 

d. Ask each person to play the piano, and judge how well each does. 

e. Ask someone who knows all- of the piano players well to tell you who is 
the best player. •. > 



IV 
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State an advantage of using a measuring device, such as a ruler or test, rather than 
just relying on your senses^^.when you want to compare different things. 
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2.< 



0 
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, Steve Was measunng reaction time, using the dropping-meterstick method* He found 
that Candy had a much shorter reaction time than anyone else. He also noticed that 
she watched his hand reie.ase the meterstick. Ail the other students had watched 
their own fingers with which they cau^t the mfeterstick. Steve concluded that a 
student's reaction time, as measured by the dropping-meterstick method, is shorter 
when he wakhes the release of the meterstick than when he watcHes the catch ppint. 
Describe an activity that you could perform to test this idea. 




IV 
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Identity each of the variables below either as a continuous variable or as an either-or 
variable. ■ ' ■ ' ■ 

1 . How fast a secretary can type 

2. Whether a girl is a nurse * • 

3. The length of a man's beard 

4. If a man is a lawyer or not 

5. A person's weight ; ; 



Ale)c measured the number of times the students in his homeroom could jump rope. 
His measurements *are shown below. 



Bruce - 143 
Wen^dy- 15.2 
Greg - 1 50 
Betty 170 
Hank - 1 53 ' 
Charles 158 



Myna 165 
Isabel - 140 
Fred 145 
Susan - 167 
Wayne - 162 
Janice - 167 



T6m - 147 
Stephanie 180 
Louise 1 62 
Jim - 178 . 
Brian - 153 
Mary I J^ .; 



Copy the table show below, and complete it, using Alex's measurements 



NUMBER OF 
ROPE JUMPS 


TALLY 


TOTAL 


139-146 






147-154 






155-162 






163-170 






171-178 






179-186 







\ 



<» 
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Give two reasons that scientists^sually arrange their da^^ in charts, tables; or graphs. 
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Barney wanted to detarnii.ne how many students in his chiss took'^part in sports and 
how many^did not, ("onstruct a lable lor collecting afid analyzing his ineasurements. 



IV 
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Ksther wanted to measure how many sit-iips her classmates could do'in two minutes. 

At a^iven signal, all the students begiUf^ounting to themselves as they did sit-ups. 

At the end of two minutes she stoppc(M,hei1i and askred them how many sit-ups they 
••■'had ilone. \li!r data are shown in the taTiIe below. Construct another table of aJl her 
. sit-up nieasuremLMit's rrom:whiCh Esther will be able to construct a histogram. (Note: 
■ you heed only to construct the tabic, not to enter the data in the table;) ' r - 
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STUDHNT 


NUMBHROI^ 
Sn -UPS DONlv 


.STUDENT 


NUMBER OF 
L_SI7-UPS DONJ^ 


Orson 


20 : 


Yvonne 


?v2 


Hank 


■ 23 


Oona 












Sarah 


30 


Una. 


'36 


Ann 


36 ■ 


Sally . . 


42 ■ 


Yancy 


* 40 


Hllcn 


:-, 27 . ; .. 


Carol 


• ■ 44 ' 


linid 


21 . 


Ahcc > 




Ira 


46 \ 


Neil 


-"" ■ -23 


Tom. 


. 44 




l-reda wyints to detern>ine if there is any reta'tionship betvveen whether a student is 
right-eyed or left eyed and whether he sits in the front or back of the classroom. 

/Construct a table tor. collecling and analyzing measurements to find out'i-f these 

/ variables are related. _ , 
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Jim wants to find out whether a relationship exists between the sex of a student and IV 

his or 'her grades in school. Construct a lablcvfor collecting these measurements. 01-Qore-17C 

\ 

C> ^ - . 



Your teacher will observe you for this check when he can. 

r ■ » 



0» 
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Your teacher will observe you for thi<{ check when he can. 



1? 



' IV 
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Your teacher will observe you for.this^heck when he can. 



)V 
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Y6ur teacher will observe yoii for this chfeck whenlie.tan. 



IV , 
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Your teacher wilj observe you for this check When he can. 



. t 



IV 
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1. 'Suppose you measured tl)e thick^ep. of your ISCS textbooltf in metric 
. Units. Which of ; the measurements ^ven below would be closest to your 
measurement? , 

a. 70 mm • d. 7 m * ' ' 

7 mm e. 0.7 mm ' > * 

c. 700 m ' ' f. 7 cm , ' ' ^ 

.2. Suppose you measured the length of a 25-yai^ s^^^m^ping pook^ 
units. Which of the measurements givep belo>v. would be closest to yourk 
measurement? * < ^ 

% a. 2.3 m / j d. 230 m . 

b. 23 m e. 230 cm . . . " 



" c. 230 mm 



f. 23 cm. 



IV ' 
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• f 1 ...What is the distance between A and C in centimeters? 
2. What is the distance between B and C in millimeters? 




^ biiqise tncasured the length of a board as 91.83 cm. Debbie measured the^length of 
the same |)oard as 9L86 cm. What is the most likely reason for the difference in 
their measurements? . 



IV 
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^ 



IV ' 
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CaltnHatg the average of .the foHowiiig measureim;nts to one decitpal plaCe. 
6. 1 cm • V . . '" 

8.4 cm . ^ ' ' 

■ 2.^) an , ■ ' . * 

' 1.8 cm • ■ ' ' ■ ■ ' 
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I ■ ■ I ■ I I 1 ^ ^ \ : : ^ ' . 

Round off the following measureraents to tlie nearest whole number. *. IV 
2. 648.6 mm < • <. ' ; , * . ' 

3; 199.2 rnrii''---''-^'. ■■■■;_* ' ■■ , : , : ■ ' 

■ 4.955.5 mm- ■ ■' .'. ■■' "'' '; ' .... " 

5.276.0mm- V .' " . • : • '/ ' ' 



Claudia measured the handedness of each of Her classmates. Slie separated the r, ' IV 

results.for the .boys and girls. Her data are shown below. . ■ • , 01-Exc 2-2-lC 



»■ 1 


HANDEDNESS 




L-H 


RH 


Totiils 


X 


Boys 


3 


11 ' 


'M4 


1 

Girls ■ 


9 

4 


• 12 


.16 




Totals 


' 7 


23 ■ 


30 



» Suppose someone made t(ie statement that girls a^e more likely to be left-handed 

than boys. . . . : . , " • , 

1. Cpuld. you use Claudia's data to tell if the statement is. correct? . .. 

2. Expfain four answer. \ ' \ • ' 
Suppose someone else said that boys are- more likely to be right-footed than girls. 

3. j^'ould you tise Cl^iudia's data to tell if this statement is correct? 

., ' 4. I^xplain youji^iswer, " ' ' , ■ - '^v 



j, state whether each of the pairs pf words below represents a contyiuous or an either- 



oc variable. 

1 , Cat or mouse 
^ •. 2, Tall ot short 

3. Top or bottom 
.4'. Male or female 



.Pam's data had.a wide range. Give an operational definition for the term range as it 



is used in that sentence. 
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Briaiji ipeasured the>number of cliin-ups the boys in his class crould <io. His data are 
shown below. . ♦ • • 



STUDENT. 


NUMBER OF 
CHIN4JPS ' 


STUDENT 


NUMBER OF 
CHIN-UPS 


Fred 


■ ■23 • • 


Bill 


6 


Charlie 


18 


Tom 


15' 


Doug 


17 


Roger 


32. 


Henry 


• 27 


Jim 


1-8 


Tim 


13 


Carl" 


12 



What is the range of his measurements? 



Write an operational definition for the mean of a set of measurements. 
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Sally measured how long it took each of the girls ih her cUiss to run 100 meters. 
Her data are shown below.' ' - _ 



STUDENT 


Tll^E (in sec) 


Steph 


22 ■ 


Kay 


20 


Denise 


■ 25 


Debbie 


23 


Candy 


17^ 


Dorothy 


23 


Theresa 




Linda 


19 



Calculate the mean of her measurements to lh'e nearest whole number. 
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■ « -7 

Define the mode of a set of measurements, 
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Glenda asked 'her .classmates to keep track of the number of hours' of homework 
they did in a week. Her data are shown below. 



STUDENT 


TIME 
(in hours) 


STftcENt 


TIME \ 
(in hours) 


Cathy 


3 


Janice \ 


6 


' Bruce 


15 


Henry \ 


12 . 


Mikp 


18 


Bob \ 


15 


Sheila 


V 27 


Joyce 1 




Doug 


10 


Wendy 

« 


V 29 


Barbara 


7 


Nick 


[ 5 



What is the mode of this set of meas'urements2/ 



Horace measured the number of times each studcnf in his gym class could chin 
himself. His table of data is shown below. 



IV 
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NUMBER OF 


NUMBER OF 


CHIN-UPS 

A^-^ 


STUDENTS 


1-5 . ": 


3 


^ 6-10 


4 


11-15 


7 


16-20 


10 


21-25 


5 


26-30 ' 




■ 31-35 


1 


36-40 


1 



Get y piece of graph paper from your teacher. On it, construct a histogram of 
• Horace *s 4ata. / ^, - ^ 

IV State why data are often arranged in histograms or in other kinds of graphs. 

.02tCore«9C , ♦ , 
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Steve participates irt a city^wide iyiTina§ttc,teanl. He measured h(5w niady times each 
te^m member could chin biniself. His data are .showa below. 

•60 ' 70 .63' 59 ' 58' " 71 ■ 61"' 58' 73 59 /; 

67 54 :63 61 64 6:? .65:. $.8 ,60' 62. ''^^ 

61 58 5.9 60 si* 68 62 6*' 61 '55'" ' 

Construct a table like the one below, andgroup Steve's data in fifths. 



FIFTH 


LIMITS OF RANGE 
FOirrHAT FIFTH 


NUMBER OF 
INDIVIDUALS 














■X 






■ ,4 






5 




r. ■ ' . ■ 
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Scientists will often do an experiment, collect some data, and draw a conclusion 
from their data. Then they will repeat the experiment, collecting even more data. 
ExpUiin- why some experimiints are repeated many' times. . , 



in the experimeat in which you measured 'each student's peripheral vision, you 
were told to take three measurements for each student and to average thcni; Why 
was it bettef to take three measurements rather than one? , 

• - • J — I r. — - 



IV 
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ERIC 



The students of Lawrence Junior High Scliool were selling cakes to raise moijey for 
the music club. Lloyd was in charge of keeping the tecOrds for his class. The number 
of cakes each student sold is shown below. , ... 

1 . Is the number of cakes Jim sold above 
. or below the mean for the whole class?. 

2. How far above or below the mean is it? 



STUDEN1 


NUMBER OF 
C AKES SOLD 


Harold 


7 


Jim 


9 • 


Cindy 


15 


Karen 


7 \ 


Laura 


24 . \ 


Hank 
Elaiiie 


. 9 
~ 18 


Pat 


5 


Ted 


22 


Rick 





IV 

oacore-rac 



ly 
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• • »~ ' > d ■ . r 

Pete^had a bag full of wooden pieces for a puzzle. He wanted to practice the use of 

the metric ruler and diecided to measure thfc length of each piece, The table betow. 

shows his results, ^ ' 

I ■ 



NUMBER 


* 

(in cm) 


1 


4 




3 




0 




8 


5 


3 


6 


6 


total 
length 


30 


Mean 
' length 


5 . 



How is it possible for the mean length to be 5 cm although none of the pieces were 
5 cm in length? ' ' 



IV 
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Her. science teacher asked Helen to give him a definition of an average person. 
Helen read from the text that *Terhaps the best example of an average (noiinal) 
person is someone \yhpse characteristics are wo/ average.'* Explain this statement. 



IV 

02Core-16C 



Jason was assigned to measure the width of the index finger of a Rhesus monkey; H 
mCiV^Ured 4 cm from the joint, 

1 . Based only on the data above^ is it possible to determine if the finger is a 
large» medium, or small index finger? 

2. Explain the reason for your answer" 



IV 
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Suppose you are a subject for a test of tpuch sensitiyity and for a test of the ability 
to locate objects by hearing. You are told to keep youre^^es closed during the tests, 

U Is it necessary for you to keep your eyes closed during the tests? 

2. Explain your answer. 

- — ■ ^ — . — — - — ' — - — -—f- 



Joe put 80 beans into a glass, jar. 'He asked ten different people to estimate how 
many beans were in the jar. Their estimates are shown below. 



IV 
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1N/\1V1D 


P^TIMATF 






bOu 


vu 


ueDDy. . 




JUIlII 


70 


Uel 


1 o 


Burl 


65 ^ - 


Helen 




Harry 


*> 

69 


Kate 


46 


Bill . ' 





r* 



What is the mean erro/ of these estimates? Show yout- calculatiops. 



Suppose you had several people estimate the length of time that passed as a eifcus 
performer walki^d from one end of a tightrope to another. You then Calculated the 
meaiil error of their estimates. Why is the mean error of measurements, calculated? 
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Joe tested several students to see how accurately they cou^d estimate when 13 
seconds had passed. His data are shown below. 



02-Core-20C 



STUDENT 


ESTIMATED TIME 
(in seconds) « 


Jim 


9 


Susan 


-12 ^ 


Nancy 


7 


Frank 


19 


Carol 


11 


John 


13 


Sally . 


• 16 


Mary 


19 


Wes 


. 10 , 


George 


•4 




What in the mode error for the time sense of these students? Show your calculations. 



IV 

02Core21C 



When Dn Salmon arid Dr. Levi review datavcollected from groups of pedple, they 
look for patterns and similarities within each group. Many researchers are concerned^ 
only about such patterns and similarities. Why are the researchers more concerned 
about similarities than about individual differences? 
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In a recent study of the characteristics of adult male Kile Islanders, it whs fcund that 
their mean wtii^t was 63 kg. Tale-ki is one of the adult males weighed. ^ 

1. Using only the" above information, can you'determine TaVki's weight to • 
the nearest kilogram? * ' . , ^ 

2. Explain your answer, ^ ' . ■ - . ^ 
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Mr. Murphy tested his students' reading speed. He plotted a histogram of the data ' 
collected. / . . 4 

1 . List the letters of the points on the histpgram that he should use 'to change 
the histogram into a graph. ' 

2. What are these points called? 



10 



z 

LU 
Q 
D 
H 
(/5 

ii. 
O 

GC 
LU 
00 

S 
D 
Z 




b[ ,c 




H Hi 


HHI 




HI 


' '/ ' ORB 


mm 




mm 





50-74 ,7fr99 100-124 125-149 150-174 175-199 200-224 
READI NG SPEED (in words per minwie) 
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Use a protractor to measure the size of the two angles below. Record your answers 
on a separate paper. 





'Angle 1 



Angle 2 



Use your protractor to' construct angles of 45^ and 128^ on your answer sheet, and \ ' IV 

label eadi Qt them. '\ t ^ " b2-Exc4-i-2C 



Animals with different characteristics often live in different areas, eat different food, ^ IV 

and have different enemies. The chartbelow shows some of the differences between 02^Exc 4*^1C 

two kinds of animals. \ ■ " ; ' 



CHARACTERISTICS 


ANIMAL A 


ANIMAL B 


Type of animal 


large bird 


large, hooved animal 


Living area 


nests on mountain 
• ledges 


open, flat plains 


Main food . 


small animals 


grasses" ^ • . . 


Method of feeding 


swoops down from 
the sky at high 
speed 


^az^s grass 


linemies > 


man 


large members; of 
the cat faniUy 



1 . Would it be advantageous for animal A to have its eyes in the sides of its . 
head or in the front-^f its head? 

2. MxphMn the/reason for your answer. . .. 

3. Would it be advantageous' for animal B to have its eyes in the sides of its 
head or in the front of its head? 

4. I^xplain llie reason for your answer. 



A standard set of fingerprints is shown below. If you studied your fingerprints, you . IV 

VMoukNnul they are not exactly like any of these. Why? 02-Exc 4-3/1C 




Plain arch - JTented arch ^r- , Loop Plain whorl 
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Most of the'time', researchets measure the characteristics pf -a population by meas- 
uring only a sample of that poj^ulatiom Why do they use a'sdmple rbther than meas- 
uring the entire population? 
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Which one of the curves belo^ is^^iHornial ciirve? ; 



Graph a, 

o< 

Lu rf 

l> 
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WIDTH OF FOOT 



Gra|Jh'c/r-i 
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Graph b 




Graph d 



WIDTH OF FOOT 




WIDTH OF FOOT 



Width of .foot 



Suppose you were going ^o ineasure the continuous human variable height.-' Yoif 
would select a random sample of people, measure their heights, and draw a gfaph oi,; 
the results. Wliiclj.,af the graphs below would you expect your graph to look Uk^? 
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Graph a. 



•o< 

11 



i 



INCREASING HEIGHT 



Graph c>. 



o< 



LU 





















































































































i 
























\ 











































Graph b. 



CO 

"-si 

is 











4- 




























































-7 




































































































































INCREASING HEIGHT 



INCREASING HEIGHT 



^^Sfat$5 V^hit> iiwttn i>y the term ra^^ • • • • 



■ ' . • . — , ■ 

Researchers are very careful to try to get a random sample. What is the purpose of a IV 
• jandom sample? : 0^Exc5-1-5C 



Mary , Jean wanted to determine how many novels the people in her neighborhood 
read each month. Shp didn't have time to ask everybody in the neighborhood, so 
she^stood next to the bookmobile in tlie neighborhood shopping center and asked the 
first 25 people who went into the bookmobile .l;ow many novels they had read during 
the last montli. 

1 . Was her sample a random sample? ' , ' ' .;, 

2. Explain your answer. v ^' 
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